Increased shelterin mRNA expression in peripheral blood mononuclear cells and skeletal muscle following an ultra-long-distance running event.
Located at the end of chromosomes, telomeres are progressively shortened with each replication of DNA during aging. Integral to the regulation of telomere length is a group of proteins making up the shelterin complex, whose tissue-specific function during physiological stress is not well understood. In this study, we examine the mRNA and protein levels of proteins within and associated with the shelterin complex in subjects (n = 8, mean age = 44 yr) who completed a physiological stress of seven marathons in 7 days. Twenty-two to 24 h after the last marathon, subjects had increased mRNA levels of DNA repair enzymes Ku70 and Ku80 (P < 0.05) in both skeletal muscle and peripheral blood mononuclear cells (PBMCs). Additionally, the PBMCs displayed an increment in three shelterin protein mRNA levels (TRF1, TRF2, and Pot-1, P < 0.05) following the event. Seven days of ultrarunning did not result in changes in mean telomere length, telomerase activity, hTert mRNA, or hterc mRNAs found in PBMCs. Higher protein concentrations of TRF2 were found in skeletal muscle vs. PBMCs at rest. Mean telomere length in skeletal muscle did not change and did not contain detectable levels of htert mRNA or telomerase activity. Furthermore, changes in the PBMCs could not be attributed to changes in the proportion of subtypes of CD4(+) or CD8(+) cells. We have provided the first evidence that, in humans, proteins within and associated with the shelterin complex increase at the mRNA level in response to a physiological stress differentially in PBMCs and skeletal muscle.